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^11^-^1^ tg^^H ^1 ^yl^ tfl>g- ^l^l 5H*r*l# 245}^ *fl2#31; tfltf 

A^ofl cfl<5}cr| ti)iH^ ^oj ^^11- ^*H, *fl^ *\*]^ A^^g- fj^^H-Ei *M §Rr 

^4^1; * ^*fl *>M- ^7>a]71ji ^l2^7flS. *}*3*Kr ^15^^1» If^fe 

^ *}-§-*K5-5. Z}- A}-g-*> Jl^ofl cfl^ C-flojEitiflol^S. ^J.^^ ofl^^ 

^ Al^Efl H]^.ol Zj-^JI #^ -§-^1^ ^-Tfl ^4. 5&th ^2fl^ «cH=H *1*H ^ 

£ 3 
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c-flolEitiflo]^ ^g] Method t0 handle database for Bioinformat ics 

} 



£ 2^r ^o] ^-§-5]^ A^Eflo] ^5=, 

£ 3£- ^AHlofl ^-*V *-§-:£, 

£ 4^ ^^H<?] ^ti^ W^o} 

5. 5tt A^Efl Hi -g- oil til jn. ZLEflH, 

£ 6^ -§-^1 #6fl wl jh zisfls-I- £Altb 



l: ^>-g-^l- ^ 2: -f-A] M1H^3 

3: ^til 3-i: a}^} ^-g- HSa^ 

3-2: *i<i Hlm/^-^-g- s^zl^ 4: ufl ol ^ afl o] ^ 
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*H *HH oioi^-^.^^^ Hj-^o]) ^ ^oicf . 



GenomHl^r °J?i^ S.^- -9r^M ^°.S. ^^tt yl^ofl ^ 

°J^7} 7 i°lcl-. ^^Ei7> 0-4 IS S^sl^ ^iL# ^^VZL $js.ol ; o]^].o] 

-n-^Kr A, T, G, m~ vil7flsl S^sj 30 ^7i]o] ^^>j7 oj^ <£z;l 7} . ^ 

^S]^^ ^2.7} 91°-^, H(Web)# ^7^ *J#3iL*h c-fl 
olE^uflol^^ SwissProt, GenBank, EMBL ^ nfl o. ^cf_ 

^-s\-cq a]o| ^o-}^ FastA, Blast, ClustalW ^ sflei ^^.n^a}. c^o]e^ ^ 

I^t^I 4l^l~b J-NET^] 14 j-pred°+ ^ uj-^cf. 
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nlsfl^ ^#«|-;<Rr ^JStHr H^a^f #-g-tb ^ cl ^ ^^«fl°> 

— °1*H 7|-*fl°] <>l«fl-S- ^ -=-3 *>7fl ^ 2) t}^ ^o]cf. ol 

HSn^S] t\ 7j-^*V 71^4 4^0)1 cfl*]- iL^o] ^cflaf. <^^o] olcf. s *v ) ^ 

A}-g-slj7 5a ^ FastAM- Blast HSn^f^ ^ -§-sfl A-jtij^s]^ , A}-g-*> 

x i A 1<I* t^l-^ a>-§-a>7> tiliaW. oleit!: £ia^f^ c-fl o] b) tf\ o) ^ 7 ] 

^W". ^, ^ A>-§-7>^ ^.^pV4 cfl o] Ei Wfl ol ^ ^A-fl^o) c-11olEl# 
A}-g-7)-<q H^-ofl -g-^-o. §flo> ^ FastA^ 7j o. Af-g-*)-^ HlJS/^.^^ X! A ^^. 

FastA ^tHofl ^th}. ^s]^ Af-g^f a^o. oHolE^yflol^ofl z\^s)o] oi^- ^z}-^ ^aj. 

tilULSM ^-A|£7} ^A>^J7 Oj^j ojAj-o} ^-A}^ g±=. A^-^ A}~g-*H1 Tfl #3^§rf. o] nfl 

5L 1* o]e^^- ^A># -f-*fl Aiti)^ nflo] Hj-g-^- Aj^^ 7lS ^ C^7lAi C DB 

^ AV-g-^ iLigol ^-g- nfl C-flolEiHflol^-!- *Vwi ofl^j^^ Wl-g-o]^, C seq ^ C-fl o] b] tifl o] ^ofl 
^ S-M^ A^ol)- A>-g-A>7> IL^ A^-g- y U «.A^).±=. Wj-g-Ojcf. ^ ^ufcq A]— g-A]- 

Rn(n = 1, 2, 3, ...HI t^^A-j A^fe C DB +C seq wl-g-o] di^cf. ^sfl 

^ ^S^A^ ^7fl ^ElSli Af-g-^> ^^o) oj^. nfl- ^^ o] o^^^^ ^ 

Aj-g-Al- Jl^# ^S^^Jl, olol Cfs ^^ o] ^^^^ Ol^. nfl- Afls ^ 
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^itfls iHQueueHl 2. 1<HH -Q-^ R2-b Rl^l ^sIsItt *}<% 7 } ufl 

R2^r ^1 Rl^l ^e^7> JSL^f- A^H ^El^ ^a]o]1 ^ofl^ 

<17> c-flolE^loliofl^ *V ^ °- o^-S-Qj nfl ^IL£]^ u]^a. a] ^ Cio , iSfto]^ 

o)+o\] X\#£\6] ^ Ai<go] 7 fl^l- N b , cflolElaflol^oflA^ olo^-i-ol Z}^<>) #«J}:g A-} <£ 

^ A>-g-Al-7> A^^O} a^, ^ ^^)Aj a] C cpu 5. ^^}7)S. ^ . 

A i^^ A >-g-^ -S.^ HliU^- nfln>cf C-Ho]E-lHflol^o) £ = ^-g-J. v\]S.£\ 

o\) Z]^5\o} fli=. ^ A^ 7fl4^ ^ ^-Cf. ^ ^^-i- glo]s.^ nflo} a]^ S.- ^-cfjr 
7}^}^ cn^^. Al^>(c DB )^ o>5flo) ^*V^l ^ ^-o] uj-E}^ ^ o^rf. 

<18> i] c ^=c /o xiv 6 

<19> C DB ^ dlolE^lol^^ £ - a^^- ofl^^^ Al^olt^ C-DolE]ti11ol^ ^Afl^. o]^ ^ 

=L <*\*)) + A]^olcf. ZielJl, Z]- A^^ ti]jI7 A)^ A>-g-*> 7 } ^ ^S£\ A^^g- ffl E^ 

tiflol^oflAi cflAj- A^jif Wl^Hr Al^( Cseq )ol >gc}.. tfl o]Ei till oj^o} a-I^jjI- 

A>-g-^> _2_^ tllJE*>^ A]zKg- tf-g-O] ^?j-Aj 2 <4 £o] ufE}^ ^ oltf. 

<20> [^Al 2 ] C^=C cp „XiV fc 

<21> ZLe^, A>-g.^ 7 > A^^ A-l^^- HlJU^cfl ^El^r 

7>( C - S ),£- ^ 2# ^ Al^VO.^ Cf-g-o) ^*J.A1 3JZ }. ^-ol u}Ej-^i ^ 0^4. 

<22> 3] C ^=^+C Je ,= C io ^ + C vu iV,= (C i<> +C c/)u )Ar i 
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<23> ^Eflo] H^ofl tfl^j- -§-Tg-Al^ ^^*>7lS o] nfl, Aj-g-*}- x<q ^ 

^^^^(Poisson process) °]z\r 7}7$f;}7]3. *)v\7\ ^H-^l _S.^.g- ^e^ji 

^ *=f€- a]- A^ol Af-g-A). _2_^£r iff-ofl -§^-^t}. ^, A>-g-^ ^L^#^ 

Aiti]^ til-g-ol 7^jl 7Mf>\i£ M/G/l ^-<9 3.^] ^cf. 

<24> a^u]^ 1/^ X\.-%-Z} iL^# ^-C)-. 2^ A^ti]^ A|# 

1 

*>M"^ ^}~§-*r *\ Hi Ig-fe ^$W]-g-( C - g )ol <£cf. o^H A^j^ ^ ^ 

SAl^cf. a]-^> ^-^^(^)3r ^wl^§rO)# M/G/l fr°J 5.^ ^Al^ofl cflojsfl 
^*Hr ^-g-^ 4 ^ y^v\ 

<25> j -2 

W= (— ^— ) + 22* =C° + - 21 

C U 2(1 "» 20-X.Clp 



<26> A^*V W><4 ^-ol, A>-g-^ Z}- A^Af Jl^] tfl*H # *M 

<27> ^. 7]sf ^ Sfl^^l ^11^ ^^-^1, A>-g-^7> 
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^ Al^Efl Hl-g-jzf -S-^Al^VoflAi Olql o. ^- ^ Ol^ Xl^RrHl ZL ^o] Ol^ 

<28> ^-71^ S-^-i- iH^M ^*H, £ 1^1 ^S^iL^HM^ CflolE-ltiflol^ 

3H» ^-«fl Zj" A>-g-7> ^aj. ^<MHr Aj- 7l z^- A>-g-7l- ^^ S «-Ei Jl^=l A^til^ 

^41 Si^H, A oM a>-§-7> ^sL^i cflAj- Al<£^ ^ajsH ^(QueueHl 

*U ^"7) XU ^-Tflfif *gqj«H, ^-71 #ofl A-^U)^ cflA o V A ^ol ol^Xl^. 2 A}^^ Xl2 

^■^1; -8-71 A2 ^HH^ 2 A> ff-ofl ^a]^ tflAj- A^o] ol^ ^^-o])^ a o v 7 ] dl 

olE^loj^^E] IQXl «\6) Aj-7] ^ofl &i=. A^y)^ cfl^V A^SJ- tllJuV-g- 

^*Kr Xl3 %7] »| 3 #XHH ^ 12/^^ tflAj- *\<g ^ ^-y] C-HolE^lol^ 

^ *l<i°ll tflSH tilJE/^^ ^o] o^^7]# ^r^H, Sflxg- A^l^ uflAV Ai<g ^. a o V 7 1 =^ 
«E^ XI T^Hfr Xl4 ^ AJ-71 ^fl ^WJ* ^H^S}, Aj-7] cflol^Wflo)^ £^ ^ 

"1* ii 1 -^ ^-flb #71 *|X] ^71^-^ji, Aj-71 XI 2 #7]l5. 21*3 *Hr xl 5 <2:X1» if- 



<29> olSJ., ^*L£ £ ^-i- Aj.^)e] ^^^>7lS $tf. 

<30> E. 2» #3:*><^ a- ^o] Al^B^c^ 7fl^# Ai^^-7>^, -g- g-ig ofl ttJ-E}- ^- 

A^«i^^l cflfV WlJH/^ A^H]^ Xl^>^ ^Xl^ A^( 3 )olcf. 
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<3l> o] A^(3)^r ^9#^ii^- ^ A^^^f ^^*>^ c|)olE^Mflol^(4)5q. ^t}jL, ^ 

■§■41 M1B^3(2)1- -f-«fl A *\%rA ^(l^eM ^B)4 o^ylA-l Jg-A] vilH^3(2) 

(3-1)4 A^ yjiE/^-g- H^-ZI^X3-2)o11 W>e^t5>7fl ^ ^Cf. 

<32> Z}- A}-g-A)~i-£- *j-A]o] ^l^ii* ^(3)5. A^o] alJS/^ 

^-g; JS.^H, A^tf|(3)^ Aj~g-A)-7> -S-^tb ^1^- Hflol^)^ 7-^sqo] oi^ A^^ji 

<33> ^-rgo. c-1)olE^lol^(4)# oP^^^ ofl ^ ^o] ^ o] ( ^ tJ] (3)<*JH 

tijliL % QQift #>*fl a^£. ^Cf. 



£ 3* ciHEitifloj^ofl x\^s\o] oi^ A^ol D(n)(n=l ( 2,3 n)*l ^-fofl 

SU^KSll), Aj--g-7}- £.^o] 'i-^l-Tg A>^>7> A^Jt!- A^Hl^ cflAj- ^A]^ ff. 

(Queue) °ll ^ ^*!-t^(S12 , S13) ( l^Tj] ) . 

Ai<i tilm/^-Aj-g- Z.3.n^(3-2)-& ^1 #3](S11 tfl^l S13)£|- ^«8sH cfl 

A o v *lt(^-§-*> IL^)°1 SA>^VJ1 ^cf(S21:^l2^1). ^, A]~g-A} ^ ^-g- ir^ 

a^ «liH/^^ £^^(3-2)4 *3«8sH ^^}^r fp« A-jal^ 
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^ -i^Kn. $JL2.^, *fl2 ^(S21)ofl^^ ^4 ^.ofl Aitil^ tfl# A^o] oli- ^-f^ 

cflol^afl 01^(4)^6) k«i^ ^1^1- S]f ^, ^ofl 5L€- ^wl^ tfltf A^a}- tilJE/^ 

^(322,323:^3^-^1). 

zielJL, ^<£ a]j]i/^^-g- £sa^(3-2)^ ^]3 #7iHH «1^/^^ ^u]^ cfl^i- x-)<g 
^ cl]olE^lol^(4)o 1 £ - ^<g(D(l) ifl*l D(n))^l cfl^ aliS/^^ oi^ll- 

A #Stb fMH ^71^ ^Ht}. ^4 ^1^. z\f$i& ^.o])^ k^no] ^ o.ofl^.. k =. ^ 

31). 

A >°H C-HolE^o] ^£]^- ^sq- ^^o] cflo]E^ ^e)^- ^ ol 

^Kr ^SM xl^l nfl^-ofl 7 }^fV ^o|c]-. 

£ 41- , 47fl^ A>-g-7]- ^.^(Rn, n=l,2,3 ( 4)«fi tflwj-aj a^h]^ 7 > o] =c^x]^ ^ 
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OHBHH^ 4 7fl^ A^^-g- £^JL 7>^?M}. HBjoL, R(i,j)fe A>-g-7>> 

^1 D(l)-g- glal Af-g-*}. Rl^- ^ A^til^ R(l,l)^- ^E]*>7fl ^ «1 

— R(1,D* *i3*Rr ^-91 R27> ^3*>jl, D(2)* £U Rl# ^tb 

R(l,2)^ R2-& R(2,2)# *JeJ*Ml ^tf. ^, cflolE^Mflol^ ofl^) 

^Sfjl cx\E] A JS.^6)1 ^ e| C-Ho)E^lo]^S. ofl^j^^- 5)^S. ^ ^ 

4. -8-3 Rl^r 4«i*fl a^ D(4)^l ^ P>^7fl ^cf. 4«i*1| *\<& 

^ * R2^ 3}#*fl -H^ Dl* ^ ^SJIES Al~g-*> R33f ^-^11 

^*fl Dl* ^JL *i3*Kr ^*>7fl ^, jg.^ t-lHE-HH^<i| 2.= 

^M]^ ^77}*} ^^*>7fl 3*1*!:, ol^6j| ^E]E|J1 olol A >-g-^> Jl^ofl tfl^ *^7> 
^ "fl^l *fl3.£ .MM X|o|^|^| ^cf^ ^oj olcf . o]^ ^^j^cq A^<g tilJSLofl 

cflolEitiflol^oflAi D)lo]E|# gjfe &*]7} ^ofl n]*]^ cg^o] oj7l nfl-g-ofl 7 >^*}i} 



Al^H Cj-A] A]^ #0>^7l ^^1^ ^EjAl^ 7l^AS ^ ^ Af-g-*} ^ 

^ A>-g-7> ^.^o2f H^Hr AlTi^ ^ C Zai^ o] ^ 7 ](CZ*i) -g-o]- i£ 
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<43> [^tVAi 5] c;L< DI «'Cl ; c„, 



<44> 



<45> 



<47> c 



<48> 7-£ 5 # A>-§-^> J^s] ^j=L ^ 2, ^ - 7l oH A}**} <L7§0] ^ 

<49> ^*}-Al y-g- ^ ^ Sf^ Cf-g-o) ^VAl 82 J. ^ 

<50> , -x_E»_ 



A>-g-*|- A^^l Cfl^>c^ A-^Hl^l- toSl^- A]^^- dlolEittlloliii] 2.= A^«g^- 

^ aI^ 4# ^1-§-a> SL^-Z; 3)*i\*]5L A>-g-^rf. ^, a. ^ofl^o} -g-^-Al^ ^u)-^ 

9j ^c^+c^+x • w cp • c seg 
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<54> 



<55> 




10] 



* 1 -X • c 



seq 



°i^n *2fl^ ^-a- ^l-i-tt ^-f^ tflsH «iia*m7is 

4 H o^^r £2j-o Xofl tfl^ <$7\}&^ ^ cll> £ ^ ^ ojTJl^ ^ 

2ES|~ir4 A^ 7 } Zj- ^-|- A>-g-*l]Ai ^uj-^ A}-§-4 ^ e) ^ ^tfl-g-S] § 

CPU A}-§-^ ^A^ ^ ^ ol^ o. ol-g-^ig A^o} A>-g-^ me} feU ^ $14 

A^^ UUf ^*Rr 7>^^J1, Z}- yJ-AloflA-]^ oj^^ ^fl^Tg 

cf-g-4 ^4. 

1) ^2fl 

SU4. o 1# M-EfLfl^ *'C: VS <14 ^.4 ^ «j-Alo, H A.o} oj^^ 4^ - 

*H 114 ^-o] 44^ ^ oj4_ 



<61> 



i^n^ in 



c +c 

seq 



DB 



<62> 



2) ^ofl 4€- y J-^ 
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<63> x 

X • — 



<64> i 



i2] c 



seq 



^«r^iL«MH AV-§-S)j7 oj^ ^ojEiBflo)^ GenBankCProtein Sequence Database 

of Rip International Release 72.02)^ 1981^ ^^-^^.^l^^S-^-E^ tQ-o]- <^-ej- 

5^ ^±.7\ o]^ ^^}v\ 7 \ 1992^ *l^Ji^Sl ^^JEA^ nl^^^-g^g 
i^lBi(NCBI)^. ^^JS. c-flolE^lol^olcf. ols]*]- GenBank°fl cfl^H ^>-g- 

* r 7r ^-^sfir Ail-S^i (human) # ^li^ a>^. ^ofl ^--g-^ Afl^. 

( cytochrome)^- Af-g^]] tiL&nf. n ^4 3.99 sec7> S] Jl, cflojEHH -a.©] A ^<g 

4 A>-g-^> a^^- 2.= tiling Hl-g-, c ~*^ 19.98 sec7 |. 

121- WjlH^Tg ^*)-Al l 2 o]]A^o) A.o| s|cfl^ ^*Va1 lloflA^ AO] 

*j-Ai 34 ^ai g^. ol-g-^ tiling ^ *Vr4. z}- yJ-Aicfl <y «77}*1 ^so)] S 

Al^O.^ Af-g-*} _2_^-§- y^*. A>-g-^ Aj^Efl ti ) _g. O. l^E^t}-. 
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T ^V-g-^> -Mi"!: tftfl^Sl cflolE^tiflol^o] oH^j^ al-g-ol #o^s. 7 l nfl 



71 Ai A}~g-Aj- j£L^-§; M-Bf^ZL y^sg- ^ S] S\ A}^} j^ofl ^ 3§ ^--g- 



* ^*ti A>-g-*l- o.^ ; 3- A>^-7)- ^ofl cflsflA^ t-flojEiyflol^-i- oJj^^^Cf. ZLE^S., 

^-g- ^^Efl W )^ol ^3>J1 ^ a c^. f ^gflo] Hj-Alofl h]* H ^ 
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^•ir^je.^- ^^iL* *1#SRr cflolEiaflol^ c^^jt. gjg Jf-A] 

#*fl 3" ^V^l" ^#*Rr ^i*HH, ^-71 ^ A>-g-7>]- t^^LEi £.5^ x^Wji tflAj- A-J 

I* #71 ofMEjyflol^ ^^3). WliH/^*l-7l ^ #7l cfl o] ^ Hfl o] ^s. ^E^Rr l^l 

#7] A>-g-;4 i^s^B] A ^y|^ ^ ^cg # ^ai*H fKQueueHl *i#*Hf- #7}1; 

#71 ^1 C]-^^ ^^^H, Aj- 7 1 ^y]^ cflAj- A-j^O] Ol^^l- jjjg 

#7l ^12 #3HH<i] ^oZ]-, ^7} ft**} ^i«l^ tfl# A -l<gol ol- ^-fofl^ Aj- 7 ] oil 

^E^lol^^E^ A^-g- <go] Aj- 7 ] ^ofl ol^ £ ^ ^W]^ cflAj- Al^JZ]- H] J2 / « 
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